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传感体系中，酰腙类受体分子并非单为金属离子配体，更是一类具有独特选择性
的 Cu2+ 化学反应计量器。在此基础上提出了乙腈中 Cu2+ 作为氧化剂催化氧化弱
荧光性质酰腙类受体分子成环形成高荧光量子产率 1,3,4-噁二唑类衍生物的识别
传感机制。且基于该传感机制，实现了乙腈中 nmol/L 级和 80%水-乙腈二元体系




成受体分子 X-B2POD (X = p-NMe2, OEt, Me, H, Cl)，其荧光光谱对金属离子
Ni2+、Cu2+、Zn2+、Cd2+、Hg2+、Pb2+ 的响应与其取代基相关，其中 H-B2POD
荧光光谱表现出对金属离子最大的差异性响应。Zn2+ 和 Cd2+ 的加入，荧光显著









噁二唑类衍生物 X-B4POD (X = p-Me, H, Cl)，通过巧妙地改变受体分子结构中
吡啶基团 N 原子位置调控其对金属离子的识别传感能力。H-B4POD 显示出有别
于 H-B2POD 的金属离子响应趋势，实现水溶液中荧光比值法识别传感 Hg2+。 
 





















Development of sensitive and selective fluorescent chemosensors for biologically 
important metal ions is of intense current interest because these metals play important 
roles in living and environmental systems.  Special attention has been focused on the 
design of fluorescent chemosensors for Cu2+ due to its essential yet toxic nature.  In 
fluorescent assays for metal ions, development of chemosensors with a unique 
selectivity that discriminates chemically closely related metal ions is an ideal goal.  
Compared to the classical fluorescent chemosensors, chemodosimeters that probe 
analytes via highly selective chemical reactions induced by the analytes have potential 
to fulfill this requirement. 
Organic molecular devices for information processing applications are highly 
useful building blocks for the construction of molecular-level machines.  
Investigations of “intelligent” molecules capable of performing multiple logic 
functions of superior information processing capabilities by varying input chemicals 
are of great scientific interest. 
In this dissertation, we developed a novel “turn-on” fluorescent chemodosimeters 
for Cu2+ following an oxidative cyclization of N-acylhydrazones and a unique 
1,3,4-oxadiazole molecular system capable of performing multiple logic functions 
(OR, NOR, INHIBIT, and EnNOR) as well as “ON-OFF-ON” and “OFF-ON-OFF” 
fluorescent switches by simply varying the combination and levels of the metal ion 
inputs. 
The dissertation consists of five chapters. 
In Chapter 1, research progress of synthetic fluorescence enhancement 
chemosensors for Cu2+ and fluorescent logic gates were briefly reviewed, grouped 
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In Chapter 2, synthetic details and characterizations of ca. 30 compounds were 
described.  These compounds included N-acylhydrazone derivatives, 2,5-diaryl- 
1,3,4-oxadiazoles and 2-phenyl-5-(pyridin-2-yl)-1,3,4-thiadiazole.  Equipments, 
materials, and methods involved in this dissertation were reported. 
In Chapter 3, a series of N-acylhydrazones were synthesised and found to be 
“turn-on” fluorescent chemodosimeters for Cu2+.  Among the tested transition 
metal ions such as Cu2+, Pb2+, Zn2+, Cd2+, Hg2+, and Ni2+, a prominent 
fluorescence enhancement was only observed for Cu2+ in acetonitrile (CH3CN) by 
up to 1000 fold.  Detailed experiments established that the highly Cu2+ selective 
fluorescence enhancement resulted from an oxidative cyclization of the originally 
nonfluorescent N-acylhydrazones by Cu2+ into highly fluorescent rigid 
1,3,4-oxadiazoles, n-dope type blocks in optoelectronic materials.  The 
chemodosimeters can be applied to sense Cu2+ at nmol/L level in CH3CN and 
sub-μmol/L level in neutral aqueous environments.  It is expected that this 
redox-based chemodosimeters might be of general applicability. 
In Chapter 4, a series of 2,5-diaryl-1,3,4-oxadiazoles bearing a 2-(para- 
substituted)phenyl and a 5-(2-pyridyl) group (substituent X = NMe2, OEt, Me, H, and 
Cl, X-B2POD) were designed and found to show varying fluorescent response 
profiles toward tested metal ions Ni2+, Cu2+, Zn2+, Cd2+, Hg2+, and Pb2+.  Detailed 
experiments established that the different fluorescent responses were identified by the 
coordination modes of X-B2POD with different metal ions.  The extent of 
fluorescent response was found to depend on the substituent X, with H-B2POD being 
the most substantial.  The spectral displaying profiles of H-B2POD upon metal 
chelation were employed for developing truth tables for OR, NOR, INHIBIT, and 
EnNOR logic gates as well as “ON-OFF-ON” and “OFF-ON-OFF” fluorescent 
switches in a single 1,3,4-oxadiazole molecular system. 
In Chapter 5, by modifying the N atom position in the pyridine moiety of 
X-B2POD, X-B4POD (substituent X = Me, H, and Cl) that bears a 4-pyridyl instead 
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